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$C(K)$ $K$ $C(K)\ni f$
[ $||f||_{\infty}= \max\{|f(x)| : x\in K\}$ .
$K=[0,1]$ P. P. Korovkin o
Korovkin ([15]) $\{T_{n}\}$ $C([0,1])$ $||T_{n}x^{j}-x^{j}||_{\infty}arrow 0$
$(j=0,1,2)$ $\circ$ . $||T_{n}f-f||_{\infty}arrow \mathrm{O}$ $(\forall f\in C([0,1]))$





1. $S$ ( )
g
$X$ $\{T_{n}\}(i.e.||T_{n}||\leq 1)$ $||T_{n}s-s||arrow \mathrm{O}(\forall s\in S)$
$||T_{n}x-x||arrow \mathrm{O}(\forall x\in X)$
$X$
2. $S$ ( )
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$X$ $\{T_{n}\}$ $||T_{n}s-s||arrow \mathrm{O}(\forall s\in S)$ $||T_{n}x-x||arrow \mathrm{O}(\forall x\in X)$
3. $Kor^{1}(S)=\{x\in X$ ;X $\{T_{n}\}$ $||T_{n}s-s||arrow \mathrm{O}(\forall s\in S)$
$||T_{n}x-x||arrow 0$ }
4. $Kor^{+}(S)=\{x\in X$ ;X $\{T_{n}\}$ $||T_{n}s-s||arrow \mathrm{O}(\forall s\in S)$
$||T_{n}x-x||arrow 0$ }
$Kor^{1}(S),$ $Kor^{+}(S)$ $S$
$Kor^{1}(S)=X$ , $Kor^{+}(S)=X$ $S$
$K\sigma r^{n+}(S),$ $Kor^{n1}(S)$
$[12, \mathrm{T}\mathrm{h}\infty \mathrm{r}\mathrm{e}\mathrm{m}1]$ $X$
$X$ $Kor^{1}(S)=Kor^{n1}(S)$
Wulbert(1968), Shashkin(1969), Beren-Lorenz(1975), Altomare Boccatio(1982) $ $[]’$.
$C(K)$







$f\geq 0,$ $f’\geq 0(\Leftrightarrow f(0)\geq 0, f’\geq 0)(f\in C^{(1)}([0,1]))$
$||f||_{m}= \max\{|f(0)|, ||f’||\}(f\in C^{(1)}([0,1]))$





$C^{(1)}([0,1])$ $\succ_{r}$ $||\cdot||_{m}$ $\{1, x, x^{2}, x^{3}\}$
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$\{1, x, x^{2}, x^{3}\}$ ( )












$||f||_{c}= \sup\{|f(x)|+|f’(x)| : x\in[0,1]\}$
$f(x)=f(0)+ \int_{0}^{x}f’(t)dt$ , $||f||_{\Sigma}/2\leq||f||_{M}\leq||f||_{c}\leq||f||_{\Sigma}$ , $||f||_{\sigma}/2\leq$
$||f||_{m}\leq||f||_{M}\leq||f||_{\sigma}\leq||f||_{\Sigma}$ . . .
$||\cdot||_{M}$ $C^{(1)}([0,1])$ $C_{M}^{(1)}([0,1])$ $C_{m}^{(1)}([0,1])$ , C\Sigma (l ([0, 1]),
$C_{\sigma}^{(1)}([0,1]),$ $C_{c}^{(1)}([0,1])$
$C_{M}^{(1)}([0,1])$ $T$ $||T||_{M}$ $||T||_{m},$ $||T||_{\Sigma},$ $||T||_{\sigma}$ , ||T||
$C_{m}^{(1)}([0,1])$ [3] $\mathrm{A}1$




$||T_{n}f-f||_{M}arrow 0(\forall f\in C_{M}^{(1)}([0,1]))$
$(V_{n}g)(x)=(T_{n}( \int_{0}^{x}g(t)dt))’$ for $g\in C([0,1])$





Korov $||V_{n}g-g||_{\infty}arrow \mathrm{O}(\forall g\in C([0,1])$ .
$||(T_{n}( \int_{0}^{x}g(t)dt))’-g||_{\infty}arrow 0(\forall g\in C([0,1]))$ .
$f(x)=f(0)+ \int_{0}^{x}f’(t)dt(\forall f\in C^{(1)}([0,1]))$
$||(T_{n}f)’-f’||_{\infty}arrow 0$ , $||T_{n}f-(T_{n}f)(0)-f+f(0)||_{\infty}arrow 0(\forall f\in C^{(1)}([0,1]))$
$(T_{n}f)(0)arrow f(0)(\forall f\in C^{(1)}([0,1]))$
$F_{n}(f)=(T_{n}f)(0)$ for $f\in C_{M}^{(1)}([0,1])$ .
$\{T_{n}\}_{n}$
$|F_{n}(f)|\leq||\tau_{n}f||_{\infty}\leq||\tau_{n}f||_{M}\leq||f||_{M}$ for $f\in C_{M}^{(1)}([0,1])$ .
$F_{n}$ $C_{M}^{(1)}([0,1])$ $||F_{n}||\leq 1$





$(T_{n}f)(0)=F_{n}(f)= \int_{[0,1]}fd\mu_{n}+\int_{[0,1]}f’ d\nu_{n}(\forall f\in C_{M}^{(1)}([0,1]))$
$||T_{n}1-$ $arrow 0$ , $||T_{n}(1-x)-(1-x)||_{\infty}arrow 0$
$||\mu||arrow 1,$ $||\nu||arrow 0$ $\int_{[0,1]}(1-x)d\mu_{n}arrow 1$ .
$\int_{[0,1]}hd\mu_{n}arrow h(0)(\forall h\in C([0,1]))$ $(T_{n}f)(0)arrow f(0)(\forall f\in$
$C^{(1)}([0,1]))$
6. $\{1, x, x^{2}\}$ $C_{M}^{(1)}([0,1]),$ $C_{m}^{(1)}([0,1]),$ $C_{\Sigma}^{(1)}([0,1])$ ,
$C_{\sigma}^{(1)}([0,1])$ .
. $C_{M}^{(1)}([0,1]),$ $C_{m}^{(1)}([0,1]),$ $C_{\Sigma}^{(1)}([0,1])$ , $C_{\sigma}^{(1)}([0,1])$ $\{1, x, x^{2}\}$ (
$\{T_{n}\}_{n}$
$n\geq 2$ [ . $t_{n}=1/2-1/n,$ $s_{n}=1/2+1/n$ $f\in C([0,1])$
$(J_{n}f)(t)=\{nnf(f(\{$
$t)$ if $0\leq t\leq t_{n}$
$\mathrm{m}_{2}f0+f1-f(t_{n}))(t-t_{n})+f(t_{n})$ if $t_{n}\leq t\leq 1/2$
$f(s_{n})$ f(0)+2f ) $(t-1/2)$ f(0+2f if $1/2\leq t\leq s_{n}$
$t)$ if $s_{n}\leq t\leq 1$ .
$(L_{n}f)(x)=f(0)+ \int_{0}^{x}(J_{n}f’)(t)dt$ for $f\in C^{(1)}([0,1])$
$L_{n}$ $C^{(1)}([0,1])$
$L_{n}1=1,$ $L_{n}x=x$ , $L_{n}x^{2}=x^{2}$ .
( $f\in C^{(1)}([0,1])$ ? $||L_{n}f-f||_{\infty}\leq 4||f’||_{\infty}/n$ .
$||L_{n}f||_{\infty}\leq||f||_{\infty}+4||f’||_{\infty}/n,$ $|(L_{n}f)(0)|=|f(0)|,$ $\mathrm{B}[searrow] \text{ }||(L_{n}f)’||_{\infty}=||J_{n}f’||_{\infty}\leq||f’||_{\infty}$ .
89
$||L_{n}||_{M}\leq 1+4/n,$ $||L_{n}||_{\sigma}\leq 1,$ $||L_{n}||_{\Sigma}\leq 1+4/n$ .
$T_{n}= \frac{n}{n+4}L_{n}$ $\{T_{n}\}_{n}$ $C^{(1)}([0,1])$
$||T_{n}||_{M}\leq 1,$ $||T_{n}||_{m}\leq 1,$ $||T_{n}||_{\Sigma}\leq 1,$ $||T_{n}||_{\sigma}\leq 1$ .
$\mathrm{j}=0,1,2$
$\max\{||T_{n}x^{j}-x^{j}||_{M}, ||T_{n}x^{j}-x^{j}||_{m}, ||T_{n}x^{j}-x^{j}||_{\Sigma}, ||T_{n}x^{j}-x^{j}||_{\sigma}\}arrow 0$ as $narrow\infty$ .
$||L_{n}x^{3}-x^{3}||_{M}\geq 3/4$ $\{T_{n}x^{3}\}_{n}$ $x^{3}$ $C_{M}^{(1)}$ ([0, 1])
$\text{ }$ $||\cdot||_{M},$ $||\cdot||_{m},$ $||\cdot||_{\Sigma},$ $||\cdot||_{\sigma}$ $C_{m}^{(1)}([0,1]),$ $C_{\mathrm{Z}}^{(1)}([0,1])$ ,
$C_{\sigma}^{(1)}([0,1])$ $\{T_{n}x^{3}\}_{n}$ $x^{3}$ $C_{M}^{(1)}([0,1]),$ $C_{m}^{(1)}([0,1]),$ $C_{\Sigma}^{(1)}([0,1])$ ,
$C_{\sigma}^{(1)}([0,1])$ $\{1, x, x^{2}\}$
5 $\{1, x, x^{2}, x^{3}\}$ 2 6
c- 8
8 $7([24,\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}\mathrm{l}.2])$
7. $X$ $S$ $X$ $X^{*}$
$\mathrm{w}^{*}$- $E$ $\mathrm{a}$), $\mathrm{b}$)
a) $||h||= \sup_{\varphi\in E}|\varphi(h)|$ $(\forall h\in X)$ ,
b) $\varphi\in E$ $\psi\in X^{*}(||\psi||\leq 1)$ $S$ $\varphi=\psi$ $\varphi=\psi$
$\{T_{n}\}_{n}$ $X$ $h\in S$ $||T_{n}h-h||arrow \mathrm{O}$
$||T_{n}f-f||arrow \mathrm{O}(\forall f\in X)$
8. $\{1, x, x^{2}\}$ $C_{c}^{(1)}([0,1])$
. $||\cdot||_{c}$
$||f||_{c}= \max\{||f+f’||_{\infty}, ||f-f’||_{\infty}\}$ $(f\in C_{c}^{(1)}([0,1]))$ .
$C_{c}^{(1)}([0,1])\ni farrow(f \dagger f’, f-f’)\in C([0,1])\oplus_{l\infty}C([0,1])$
$x\in[0,1]$
$\delta_{x}f=f(x),$ $\delta_{x}’f=f’(x)$ , $(f\in C_{c}^{(1)}([0,1]))$
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$\delta_{x}+\delta_{x}’$ $\delta_{x}-\delta_{x}’$ $C_{c}^{(1)}([0,1])$ $||\delta_{x}\pm\delta_{x}’||\leq 1$
8 7 $S$ 1, $x,$ $x^{2}$
$E=\{\delta_{x}+\delta_{x}’, \delta_{x}-\delta_{x}’ ; x\in[0,1]\}$
$E$ $C_{c}^{(1)}([0,1])$ $(C_{c}^{(1)}([0,1]))^{*}$ W*-
$||f||_{c}= \max\{\max_{0\leq x\leq 1}|(\delta_{x}+\delta_{x}’)f|,$ $0 \leq x\leq 1\max|(\delta_{x}-\delta_{x}’)f|\}=\max_{\varphi\in E}|\varphi(f)|(\forall f\in C_{c}^{(1)}([0,1]))$ .
a)
b)
$x_{0}\in[0,1]$ $\psi+$ $\psi^{-}$ $C_{c}^{(1)}([0,1])$
$||\psi^{+}||\leq 1,$ $||\psi^{-}||\leq 1$
$\psi^{+}(h)=(\delta_{x0}+\delta_{x\mathrm{o}}’)(h)$ , $\psi^{-}(h)=(\delta_{x0}-\delta_{x_{0}}’)(h)$ $(\forall h\in S)$
$\psi+$ $\psi^{-}$ $C([0,1])\oplus\iota\infty C([0,1])=C([0,1]\cup$
$[0,1])$ $[0, 1]$ $\mu^{+},$ $\nu^{+},$ $\mu^{-},$ $\nu^{-}$
$||\mu^{+}||+||\nu^{+}||\leq 1,$ $||\mu^{-}||+||\nu^{-}||\leq 1$ ,
$\psi^{+}(g)=\int_{[0,1]}(g+g’)d\mu^{+}+\int_{[0,1]}(g-g’)d\nu^{+}$ for $g\in C_{c}^{1}([0,1])$ ,
$\psi^{-}(g)=\int_{[0,1]}(g+g’)d\mu^{-}+\int_{[0,1]}(g-g’)d\nu^{-}$ for $g\in C_{c}^{1}([0,1])$
b) I., $\mathrm{I}\mathrm{I}$ .
I. $\mu^{+}=\delta_{x0}$ $\nu^{+}=0$ .
. $\mu^{-}=0$ $\nu^{-}=\delta_{x0}$ .
I.





$(f+f’)(x_{0})=1,$ $||f+f’||_{\infty}=1,$ $||f-f’||_{\infty}<1$ .




$(g-g’)(x_{0})=1,$ $||g+j||_{\infty}<1,$ $||g-J||_{\infty}=1$ . $|(g-t)(x)|=1$
$x=x_{0}$ I. $\mu^{-}=0,$ $\nu^{-}=\delta_{x0}$
$C([0,1])$ $\{1, x^{2}, x^{3}, \ldots\}$
. . $C_{M}^{(1)}([0,1]),$ $C_{m}^{(1)}([0,1]),$ $C_{\Sigma}^{(1)}([0,1]),$ $C_{\sigma}^{(1)}([0,1])$ , $C_{c}^{(1)}([0,1])$
$\{1, x^{2}, x^{3}, \ldots\}$
9. $C_{M}^{(1)}([0,1]),$ $C_{m}^{(1)}([0,1]),$ $C_{\mathrm{Z}}^{(1)}([0,1]),$ $C_{\sigma}^{(1)}([0,1])$ , $C_{c}^{(1)}([0,1])$
$\{1, x^{2}, x^{3}, \ldots\}$
. $n=0,1,2,$ $\cdots$ ,
$\varphi_{n}(x)=x^{1+1/n}$ , $T_{n}f= \frac{n}{n+1}f\mathrm{o}\varphi_{n}$ $(\forall f\in C^{(1)}([0,1]))$
$||T_{n}||_{M}\leq 1,$ $||T_{n}||_{m}\leq 1,$ $||T_{n}||_{\Sigma}\leq 1,$ $||T_{n}||_{\sigma}\leq 1,$ $||T_{n}||_{c}\leq 1$ .
[ $j=0,2,3,$ $\ldots$ t
$||T_{n}x^{j}-x^{j}||_{\Sigma}arrow 0$ , $||T_{n}x^{j}-x^{j}||_{M} \geq||(\frac{n}{n+1}x^{1+1/n}-x)’||_{\infty}=1$
$M,$ $m,$ $\Sigma,$ $\sigma,$ $c$
3.
5, 6 $M,$ $m$ $\text{ }$ $\{1, x, x^{2}, x^{3}\}$
$M,$ $m,$ $\Sigma,$ $\sigma$ $\{1, x, x^{2}\}$ $\Sigma,$ $\sigma$
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$\{1, x, x^{2}, x^{3}\}$ 5
$\Sigma$
$||f||_{\Sigma}= \sup\{|f(x)+f’(y)|, |f(x)-f’(y)|;0\leq x, .y\leq 1\}$




8 $c$ $\{1, x\}$ ?
$C([0,1])$ 2
([15,16])
6 $M,$ $m,$ $\Sigma,$ $\sigma$ $S=\{1, x, x^{2}\}$
$x^{3}\not\in Kor^{1}(S)$ [ $Kor^{1}(S)$
? $Kor^{1}(S)$ ?
Korovkin $C^{(1)}([0,1])$




5’. $C^{(k)}([0,1])\ni f$ $||f||_{M}= \max\{||f||_{\infty}, ||f’||_{\infty}, ||f’’||_{\infty}, \cdots, ||f^{(k)}||_{\infty}\}$
. $C_{M}^{(k)}([0,1])$ $\{1, x, x^{2}, \cdots, x^{k+2}\}$
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